Primary Epstein-Barr virus (EBV) infection is almost always a self-limited disease characterized by sore throat, fever, and lymphadenopathy. Hepatic involvement is usually characterized by mild elevations of aminotransferases and resolves spontaneously. Although isolated gallbladder wall thickness has been reported in these patients, acute acalculous cholecystitis is an atypical presentation of primary EBV infection. We presented a young women admitted with a 10-day history of fever, nausea, malaise who had jaundice and right upper quadrant tenderness on the physical examination. Based on diagnostic laboratory tests and abdominal ultrasonographic findings, cholestasis and acute acalculous cholecystitis were diagnosed. Serology performed for EBV revealed the acute EBV infection. Symptoms and clinical course gradually improved with the conservative therapy, and at the 1-month follow-up laboratory findings were normal. We reviewed 16 adult cases with EBV-associated AAC in the literature. Classic symptoms of EBV infection were not predominant and all cases experienced gastrointestinal symptoms. Only one patient underwent surgery and all other patients recovered with conservative therapy. The development of AAC should be kept in mind in patients with cholestatic hepatitis due to EBV infection to avoid unnecessary surgical therapy and overuse of antibiotics.
Introduction
Epstein-Barr virus (EBV) is a member of Herpesviridae family and causes infectious mononucleosis (IM) characterized by sore throat, fever, and lymphadenopathy. IM is common worldwide and is almost always a self-limited disease most commonly seen in young adults. Hepatic involvement is usually characterized by mild elevations of aminotransferases seen in 80-90% of the cases and resolves spontaneously; severe cholestasis and jaundice are rare [1] [2] [3] [4] [5] [6] . Acute acalculous cholecystitis (AAC), an inflammatory process of gallbladder in the absence of gallstones, usually occurs in critically ill patients with severe infections or injuries and antibiotic treatment and surgery may be needed [7] . Although isolated gallbladder wall thickness (GWT) or hydrops have been reported in the patients with IM, AAC is an atypical presentation of primary EBV infection [8, 9] . We described a patient with AAC due to acute EBV infection presented with jaundice and successfully treated with conservative therapy and reviewed similar adult cases reported in the literature.
Case Presentation
A 30-year-old woman was admitted to our hospital with a 10-day history of fever, nausea, and malaise. She had a recent upper respiratory tract infection with sore throat and nonproductive cough and took a beta-lactam antibiotic and paracetamol. She noted that 3 days prior to admission she had realised the jaundice of her sclera. Her past medical history was unremarkable. She had no drug allergies and she had no history of alcohol consumption, blood transfusion, injection drug use, and recent travel. She had no family history of liver disease. On admission she had a body temperature of 39.2 ∘ C, pulse rate of 112/min, and respiratory rate of 16/min. 3 . Bacterial cultures of urine and blood were negative. Chest X-ray did not show any pathologic changes. Serological markers for hepatitis A, B, and C viruses, anti-HIV, CMV IgM, toxoplasma IgM, anti-nuclear antibody, anti-mitochondrial antibody, smooth muscle antibody, anti-dsDNA, and ANCA tests were negative. Brucella agglutination and Gruber Widal tests were negative. Serology performed for EBV revealed the acute EBV infection: IgM and IgG antibodies against viral capsid antigen (VCA) were positive whereas IgG antibodies against Epstein-Barr nuclear antigen (EBNA) were negative. An ultrasound scan of the upper abdomen showed a thickened and oedematous gallbladder wall (7.4 mm) with pericholecystic and perihepatic fluid and absence of cholelithiasis or dilatation of the biliary tract, suggesting an acute acalculous cholecystitis. On the 4th day of hospital stay, AST, ALT, total bilirubin, and direct bilirubin increased to 469 U/L, 361 U/L, 19.1 mg/dL, and 17.7 mg/dL, respectively, and ALP and GGT decreased to 289 U/L and 308 U/L, respectively. During admission hemolysis developed with a drop in Hb from 10.4 to 8.6 g/dL. After the 5th day of hospital stay, aminotransferase and bilirubin levels began to decrease; ALP and GGT levels continued to fall which were already decreasing since the first day of admission. Platelets were low on the day of admission (121 × 10 3 /mm 3 ) and rose to normal level on the 4th day. We did not use antibiotic and because symptoms and clinical course gradually improved with the conservative therapy, percutaneous drainage was thought to be unnecessary. Abdominal pain and fever resolved, and the patient was discharged on the 7th day of admission. At the 1-month follow-up, the patient was asymptomatic, jaundice had resolved, and laboratory findings were normal.
Discussion
AAC is defined as acute inflammatory process of the gallbladder without evidence of gallstones and it contributes to 5-10% of overall cholecystitis in adults. It is usually described in patients with abdominal trauma, extensive burns, long term total parenteral nutrition, and systemic diseases including systemic lupus erythematosus and Kawasaki disease [24, 25] . It has also been reported during several infections such as viral hepatitis A, cytomegalovirus, Salmonella spp., malaria infections [26] . Although hepatitis with mild elevations in serum aminotransferases is a common characteristic of EBV infection, AAC is rare in the course of primary EBV infection.
Reviewing the literature, we found 16 adult cases (including the present case) of AAC due to primary EBV infection published between 2007 and 2016 (Table 1) [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . It has been noticed that almost all cases were seen in females (15 out of 16). Eicosanoid proinflammatory mediators also play a role in AAC and eicosanoid synthesis depends on estrogen levels, suggesting a probable relationship between estrogen and the development of disease [27] . AAC can be seen at any age of people, but it is most commonly seen in the fourth or eighth decades of life [28] . Although AAC represents 30-50% of all cases of acute cholecystitis in pediatric population, it is rare in childhood compared with the adults. Most of the cases we reviewed were younger than 25 years. This can be explained by the fact that EBV infections are most commonly seen in young adults. Most of the reported cases occurred in Europe, and 2 of the cases were from our country.
Cholestasis, increased bile viscosity, ischemia, and secondary infections were described in the pathogenesis of AAC [22] . The mechanism of EBV-associated AAC is not clear. Most of the authors hypothesized that EBV-induced hepatitis is a cause of cholestasis, inducing gallbladder inflammation and AAC [20] . We had documented elevations in cholestatic markers in 14 of 16 cases (Table 1) . Our patient had cholestatic hepatitis with jaundice and markedly elevations in gamaglutamyltransferase, alkaline phosphatase and bilirubin levels without biliary obstruction. Therefore, it could be postulated that EBV-associated cholestasis induced gallbladder inflammation and the development of AAC in these patients. In hepatitis A infection, direct viral invasion of the gallbladder has been documented by detection of viral antigen in most epithelial cells of the gallbladder [13] . However EBV is known to infect oral epithelial cells, but direct invasion of the gallbladder wall has not been described [22] . The presence of Gilbert's syndrome in children with EBV-associated cholestasis could also play a role in the development of AAC [29] .
The main clinical symptoms of AAC are represented by fever, vomiting, and right upper quadrant pain. In our case, the patient was admitted with fever, nausea, malaise, and jaundice, and also the right upper quadrant was tender and painful. The classical symptoms of EBV infection such as sore throat, pharyngitis, and lymphadenopathy have been reported in only three patients (9 with missing information), six patients (4 with missing information), and eight patients (2 with missing information), respectively. However all of the patients had abdominal symptoms and almost all cases had positive Murphy's sign (1 with missing information).
14 of the patients had ALT elevations (2 with missing information), 13 patients had markedly elevated bilirubin levels and 14 patients had high ALP or GGT levels (2 with missing information). In a retrospective study Vine et al. recently showed that EBV was the causative agent in only 0.85% of 1995 adult patients with jaundice and hepatitis and the increase of liver enzymes did not exceed 1400 IU/L, and more profound impairment of liver enzymes usually suggests other causes [30] . In our review the mean ALT level was 281 IU/L, mean AST level was 253 IU/L, and the highest increase in 
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ALT was in Cholongitas's study (584 IU/L). Severe liver injury during EBV infection is very rare and is mostly reported in the posttransplant and immunodeficiency settings [30] . Markers of severe involvement such as hyperammonemia or prolonged prothrombin time were not documented in any of the cases we reviewed. The diagnosis of AAC is based on clinical symptoms, laboratory tests, and ultrasonographic image. Abdominal ultrasonography is the main diagnostic method. Criteria such as GWT of over 3.5 mm, distention of the gallbladder, localized tenderness (sonographic Murphy's sign), and pericholecystic fluid and sludge have been used for the diagnosis of AAC. The combination of two or more of the abovementioned findings, in the appropriate clinical setting, is considered to be diagnostic [7, 31] . Deitch and Engel reported a specificity of 90% with a 3 mm GWT and 98,5% with a 3.5 mm GWT, whereas sensitivity was 100% at 3 mm but only 80% at 3.5 mm [32, 33] . According to this, a GWT of 3.5 mm or more is generally accepted to be diagnostic for AAC. In our case the GWT was 7.4 mm with a pericholecystic fluid and GWT of other cases we reviewed were between 4.5 and 16 mm. Isolated GWT is a well-known feature during IM and has been been proposed as a sign of severity of the illness [8, 34] . However we consider that the wall thickening of our patient's gallbladder was a consequence of the developed AAC.
The treatment of AAC involves serial examinations, gallbladder ultrasonography, and cholecystectomy when indicated by deteriorating clinical or ultrasonographic findings. AAC due to bacterial infections should be severe and treated with antibiotics, and gallbladder percutaneous drainage should be performed [7] . In our case percutaneous drainage was thought to be unnecessary, because her symptoms and clinical course were gradually improved with conservative therapy. The treatment of EBV-associated AAC is usually supportive and antibiotics are not indicated and most cases resolve spontaneously. All the cases we reviewed had favourable outcomes. In most of the cases, antibiotics were discontinued after the diagnosis of EBV infection was performed. There was no difference in clinical course of the patients treated with antibiotics compared with patients not receiving antibiotics in the cases we reviewed. We did not use antibiotics in our case. The patient was admitted to our hospital with a history of beta-lactam antibiotic usage for the last 7 days, but her symptoms gradually increased despite antibiotic usage. Therefore we wanted to see the results of viral markers and the 3rd day of hospital stay primary EBV infection was investigated. While AAC is considered as a surgical emergency in critically ill patients, in the course of EBV-associated AAC surgical intervention is rarely necessary. In our review, only one patient, receiving azathioprine for an inflammatory bowel disease, reported by Hagel et al. underwent cholecystectomy [15] . Although EBV infections are rarely severe, AAC may cause gallbladder perforation [20] . Thus, a 22-year-old woman with severe EBV-associated AAC with suspected gallbladder perforation was described by Chalupa et al. and was treated without surgery [14] .
In summary we reviewed sixteen adult cases with AAC associated with primary EBV infection reported in the literature since 2007. All but one case were females and most of them were young adults. In general all patients had similar gastrointestinal symptoms (classic symptoms of EBV infection were not predominant), and markedly elevations in cholestatic markers and moderate transaminase level elevations were the most common laboratory findings. GWT in the ultrasound scanning were between 4.5 and 16 mm. Only one patient required surgical intervention and all other patients recovered with conservative therapy even though one was suspected to have perforation of the gallbladder.
Conclusion
Acute acalculous cholecystitis may develop during the course of primary EBV infection, especially in young women with cholestatic hepatitis. Abdominal ultrasonography should be performed when a patient is admitted with right upper quadrant pain or jaundice during the course of IM, to avoid unnecessary surgical therapy and overuse of antibiotic.
